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(54) (Title of Invention] Optical modeling apparatus 

(57) [Abstract] 

[Object] 

To prevent changes in the liquid resin surface level and to obtain a smooth free 
surface using a simple mechanism. 

[Constitution] 

An optical modeling apparatus comprises: means for irradiating a surface layer 
portion of a photosetting liquid resin (3) contained in a processing tank (7) with a 
UV laser beam based on cross-sectional shape data obtained by slicing a three- 
dimensional modeled object (2) into layers; means for introducing a next liquid 
layer onto a solidified layer alternately with irradiation with the UV laser beam; 
and a squeegee (4) for leveling the free surface (3a), the apparatus forming a 
three-dimensional modeled object by solidifying liquid resin one layer at a time on 
the top of a base plate, the aforementioned squeegee (4) being freely movable 
along the free surface (3a) of the aforementioned liquid resin (3) so that the end 
face of the squeegee entere the aforementioned liquid resin (3) or coincide with 
the aforementioned free surface (3a) so that the three-dimensional modeled 
object (2) is formed in the zone where the aforementioned end face and the 
aforementioned free surface (3a) coincide. 

Claims 

1 . An optical modeling apparatus comprising: means for irradiating a surface 
layer portion of a photosetting liquid resin (3) contained in a processing tank (7) 
with a UV laser beam based on cross-sectional shape data obtained by slicing a 
three-dimensional modeled object (2) into layers; means for introducing a next 
liquid layer onto a solidified layer alternately with irradiation with the UV laser 
beam; and a squeegee (4) for leveling the free surface (3a), said apparatus 
forming a three-dimensional modeled object by solidifying liquid resin one layer 
at a time on the top of a base plate, the aforementioned squeegee (4) being 
freely movable along the free surface (3a) of the aforementioned liquid resin (3) 
so that the end face of the squeegee enters the aforementioned liquid resin (3) or 
coincide with the aforementioned free surface (3a) so that said three-dimensional 
modeled object (2) is formed in the zone where the aforementioned end face and 
the aforementioned free surface (3a) coincide. 

2. The optical modeling apparatus according to claim 1 , wherein rails guiding 
the end face of the squeegee are arranged in parallel to the free surface of the 
liquid resin in the zone where said end face of the squeegee and the free surface 
coincide. 



3. The optical modeling apparatus according to claim 2, wherein said rails 
are provided with a mechanism permitting vertical position adjustment. 

Detailed Description of the Invention 

[0001] 

[Field of Industrial Application] 

The present invention relates to an optical modeling apparatus for forming three- 
dimensional modeled objects of arbitrary shapes by solidifying liquid resin layer 
by layer, and, more particularly, to an optical modeling apparatus capable of 
shortening the time and improving the accuracy of modeling of three-dimensional 
modeled objects by means of efficiently supplying liquid resin for lamination. 

[0002] 

[Prior Art] 

FIG. 9 is a schematic block diagram showing a prior-art optical modeling 
apparatus. In this drawing, reference numeral (7) designates a processing tank 
containing liquid resin (3) with a base plate (1) that can be freely raised or 
lowered by means of a drive mechanism (8). Located above the processing tank 
(7) is a scanning unit (1 1) that guides a laser beam (10), resulting from the 
excitation of a laser beam excitation unit (9), across the surface of the liquid resin 
(3) in the processing tank (7) by scanning it in accordance with slice data 
obtained by slicing the three-dimensional modeled object (2). Below the - 
scanning unit (1 1), there is provided a lens (12) focusing the laser beam (14) on 
the liquid resin surface (3a). 

[0003] 

The processing tank (7) contains an overflow surface (7a) that always maintains 
the surface (3a) of the liquid resin (3) at a predetermined level. Furthermore, the 
processing tank (7) is provided with an auxiliary tank (16) that ensures overflow 
of the liquid resin (3) across the overflow surface (7a). A pump (15) is used for 
re-circulation of the liquid resin (3) by feeding the liquid resin (3) from the 
auxiliary tank (16) back to the processing tank (7). In addition, there is provided 
a squeegee (4) which assists in mechanically smoothing out the liquid resin 
surface (3a). 

[0004] 

A CAD data processing unit (13) is connected to the drive unit (8) and the 
scanning unit (1 1) and produces base plate driv data and scanning data from 
the cross-sectional shape data for the three-dimensional modeled object (2). 
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[0005] 

The prior-art optica) modeling apparatus having the above-described construction 
operates in the manner described below. The base plate (1) is positioned below 
the liquid resin surface (3a), and scanning with laser beam (10) is carried out 
using the scanning unit (1 1) based on slice data produced by the CAD data 
processing unit (13), focusing the scanning laser beam (14) on the liquid resin 
surface (3a) and solidifying the liquid resin (3) on the base plate (1) in 
accordance with the cross-sectional shape of the three-dimensional modeled 
object. 

[0006] 

After the solidification of the resin is completed for the cross-section of the 
lowermost layer, a second solidified layer, as well as subsequent layers, are then 
formed by the method described hereinbelow. The liquid resin (3) overflowing 
across the overflow surface (7a) and filling in the auxiliary tank (16) is again fed 
to lowermost part of the processing tank (7) by the pump (15). The scanning with 
a laser beam (14) is then performed based on the slice data, and a solidified 
resin layer of a different cross-sectional shape is formed on top of the 
aforementioned resin layer solidified on the base plate (1). If laminar buildup and 
scanning is successively repeated in the above-described manner, a three- 
dimensional modeled object (2) can be formed that has the desired cross- 
sectional shape. 

[0007] 

Detailed explanations regarding the method used for liquid resin lamination are 
provided next. For example, the method described in Japanese Unexamined 
Patent Publication No. Sho 63[1988]-141724 is known as a method used for the 
lamination of liquid resin. This method is explained herein by referring to FIG. 9. 
Herein, the base plate (1) is lowered in the direction of the bottom of the 
processing tank (7) by the drive unit (8) so that liquid resin (3) covers the top of 
the three-dimensional modeled object (2). Then, based on the drive data, the 
base plate (1) is raised again and stopped at a position which is, in accordance 
with the slice data, one layer lower than the position where resin was solidified 
previously. Because the resin liquid (3) used at such time is a liquid resin of a 
relatively high viscosity, such as modified polyurethane methacrylate, epoxy 
acrylate, etc., the surface liquid resin (3) on top of the three-dimensional modeled 
object (2) is raised above the liquid resin surface (2a) of the rest portion. In order 
to eliminate the raised structure, the squeegee (4), in response to squeegee 
control commands from the CAD data processing unit (13), sweeps the liquid 
resin surface (3a). 

[0008] 
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Furthermore, Japanese Unexamined Patent Publication No. Hei 06[1994]- 
285998 describes a method wherein, as distinguished from the above-described 
lamination method, a modeling tank has an external tank and an inner liquid layer 
[sic; typo instead of Inner liquid tank" - trans.] {I think they did mean 'inner tank' 
since they go on to describe the wall/bellows of this tank] formed inside the 
external tank and having walls, made up of bellows whose periphery can be 
extended and shrunk, and a base, the bottom of which can be moved in the 
vertical direction. In this process, the photosetting resin is fed from the external 
tank onto the base inside the inner liquid layer [sic; typo instead of Inner liquid 
tank" - trans J for lamination. 

[0QQ9] 

[Problems the Invention Seeks to Overcome] 

However, the above-described prior art had the following problems. Detailed 
explanations are provided hereinbelow by referring to FIG. 10, which is a side 
view showing the principal portion of the prior-art optical modeling apparatus. In 
the lamination method described in Japanese Unexamined Patent Publication No 
Sho 63[1988]-141724, the modeling process requires a significant time for steps 
of lowering and raising inherent in the structure of the system, in which the base 
plate (1) has to be lowered to a region in the vicinity of the bottom portion of the 
processing tank (7) and then raised again. In addition, in accordance with this 
invention, once the base plate (1) is deeply submerged, a flow of liquid resin (3), 
shown with arrow (a) in FIG. 10, is generated, so that liquid resin (3) flows over 
the top of the three-dimensional modeled object (2) and, at the same time, 
overflows across the overflow surface (7a) f with a greater than usual amount of 
liquid resin (3) flowing into the auxiliary tank (16). Because the supply of liquid 
resin (3) into processing tank (7) is constant at all times, the level of liquid resin 
surface (3a) changes, Since the degree of this change varies in proportion to the 
volume etc. of the base plate (1) and three-dimensional modeled object (2) 
immersed in the liquid resin (3) inside the processing tank (7), the level of the 
liquid resin surface (3a) varies depending on the position of the base plate (1). 
When the level of the liquid resin surface (3a) varies, naturally, the thickness of a 
single layer based on slice data becomes unstable, resulting in unsatisfactory 
accuracy and layer peeling defects. 

[0010] 

Another disadvantage of the lamination method of Japanese Unexamined Patent 
Publication No. Hei 06[1994]-285998 in comparison with the method in which 
lamination is effected by the raising and lowering of the base plate (1) is that the 
entire apparatus has to be larger to the extent that the inner liquid layer [sic; typo, 
Inner liquid tank" - trans] could be immersed in the external tank. 
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[0011] 



The present invention is aimed at the solution of the above-described prior-art 
problems and provides an optical modeling apparatus which, using a simple 
mechanism, is capable of preventing changes in the liquid resin surface level 
thereby imparting a smooth free surface. 

[0012] 

[Means for Overcoming the Problems] 

In order to attain the above-described object, the optical modeling apparatus of 
the present invention is constructed as follows. According to the embodiment of 
claim 1, an optical modeling apparatus comprises; means for irradiating a surface 
layer portion of a photosetting liquid resin (3) contained in a processing tank (7) 
with a UV laser beam based on cross-sectional shape data obtained by slicing a 
three-dimensional modeled object (2) into layers; means for introducing a next 
liquid layer onto a solidified layer alternately with irradiation with the UV laser 
beam; and a squeegee (4) for leveling the free surface (3a), said apparatus 
forming a three-dimensional modeled object by solidifying liquid resin one layer 
at a time on the top of a base plate, the aforementioned squeegee (4) being 
freely movable along the free surface (3a) of the aforementioned liquid resin (3) 
so that the end face of the squeegee enters the aforementioned liquid resin (3) or 
coincide with the aforementioned free surface (3a) so that said three-dimensional 
modeled object (2) is formed in the zone where the aforementioned end face and 
the aforementioned free surface (3a) coincide. 

[0013] 

According to the embodiment of claim 2, the construction of daim 1 is provided 
with rails guiding the end face of the squeegee In parallel to the free surface of 
the liquid resin in the zone where the aforementioned end face of the squeegee 
and the free surface coincide. In this case, the parallel rails should be arranged 
in a position dose to the free surface of the liquid resin, in other words, in a 
direction normal to [sic; - trans.] the direction in which the squeegee moves 
along in the processing tank, and the top face of the rails should be aligned with 
the free surface. 

[0014] 

Furthermore, according to the embodiment of claim 3, the construction of claim 2 
has the aforementioned rails provided with a mechanism permitting vertical 
position adjustment. In this case, the vertical position adjustment mechanism 
should be arranged in two positions next to both ends of the rails so as to permit 
adjustment based on of the level of the free surface and the degree of parallelism. 
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[0015] 
[Action] 

In the embodiment of claim 1, large tide9 of liquid resin are generated in the zone 
where the end face of the squeegee enters the liquid resin. In the subsequent 
zone, the surface of the liquid resin is subjected to sweeping. In other words, the 
leveling of liquid resin surface and the liquid layer of the liquid resin can be 
carried out by the sweeping action of the squeegee alone, resulting in a reduction 
of the liquid resin lamination time. In addition, when the raising and lowering of 
the base plate and the three-dimensional modeled object is kept regulated, this 
results in a stable liquid resin surface, improved accuracy, and reduced defects 
on the three-dimensional modeled object. 

[0016] 

In the embodiment of claim 2, in the initial zone of the operation of the squeegee, 
where there are no rails, the end face of the squeegee enters the liquid resin. In 
the subsequent zone, where rails are installed, the leveling of the free surface is 
possible. 

[0017] 

In the embodiment of claim 3, along with the vertical position adjustment 
mechanism for the rails, the degree of their parallelism to the free surface can be 
al90 adjusted by providing vertical adjustment on the rails, for example, in two 
positions next to both ends of the aforementioned rails. In this manner, quick 
adjustments can be made depending on changes in the level of the free surface, 
etc, 

[0018] 

[Practical Embodiments] 

Practical embodiments of the optical modeling apparatus of the present invention 
are explained hereinbelow by referring to the attached drawings. In addition, 
because the present invention is concerned with a method of liquid resin 
lamination in an optical modeling apparatus, other principles of the optical 
modeling apparatus as well as the construction of the apparatus are the same as 
those described in prior-art specifications. Thus, in the embodiments 
hereinbelow, explanations regarding the principles of the optical modeling 
apparatus as well as the construction of the apparatus are omitted, and 
explanations are provided only with regard to the method of liquid resin 
lamination. In addition, the same reference numerals are assigned to the same 
constituent parts as in FIG. 9. 
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[0019] 



[Practical Embodiment 1] 

Practical Embodiment 1 of the present invention is explained by referring to FIG. 
1 - FIG. 6. FIG. 1 is a three-dimensional view showing the processing tank 
portion of the optical modeling apparatus used in the present embodiment (the 
motor, which will be explained below, is not shown). FIG. 2 is a side view that 
shows a cross-section of the processing tank for the purpose of explaining the 
motion of the squeegee in the processing tank in FIG. 1 . FIG. 3 and FIG. 4 are, 
respectively, a three-dimensional view and a front view of the principal portion 
used to explain the mechanism, in which the squeegee is driven relative to the 
processing tank. FIG. 5 and FIG. 6 are explanatory diagrams showing the 
operation of the squeegee. 

[0020] 

In FIG. 1, the squeegee (4), that can be freely moved in the direction of the arrow 
across the top of the processing tank (7), has a squeegee main body (4a), which 
has a U-shaped form produced by curving both end sections of the longitudinal 
portion so that it sits astride the top of the processing tank (7), and a squeegee 
sweeping section {4b), which is arranged on the bottom face of the longitudinal 
portion of the main body (4a). 

[0021] 

The squeegee main body (4a) is arranged so that its longitudinal portion is 
positioned above the processing tank (7), and both end sections thereof are 
positioned on the outside surface of the processing tank (7), with the end faces of 
the end sections, as shown in FIG. 1 and FIG. 3, having inclined faces (20) 
inclined with respect to the longitudinal portion (horizontal portion) of the main 
body (4a). In addition, reversing plates (21), which have inclined faces (22) 
formed on the underside thereof and inclined oppositely with respect to the 
aforementioned inclined faces (20), are attached to the respective inner faces 
(the sides of the processing tank (7)) of the U-shaped end sections of the main 
body (4a). 

[0022] 

Furthermore, as shown in FIG. 1 , FIG. 3, and FIG. 4, an L-shaped guide plate 
(23) is attached to the inner face (the side of the processing tank (7)) of one of 
the aforementioned reversing plates (21) provided in the U-shaped end sections 
of the main body (4a). A motor (24) is attached to the side of the aforementioned 
end section of the main body (4a), where the guide plate (23) is located. The 
drive shaft (24a) of the motor (24), as shown in FIG. 4, passes through the end 
section of the main body (4a), the reversing plate (21), and the guide plate (23), 
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with a pinion (25) attached to its tip. The pinion (25) is constructed so that it 
engages with a rack (26) attached to the outside surface of the processing tank 
(7), and the bottom face of the rack (26) is in sliding contact with the 
aforementioned L-shaped guide plate (23). Thus, as a result of normal and 
reverse rotation of the motor (24), the squeegee (4) performs forward or 
backward motion in the direction indicated by arrow (o) shown in FIG. 1. 

[0023] 

In addition, the inner face of the reversing plate (21) provided in the other ll- 
shaped end section of the main body (4a) may be placed in direct sliding contact 
with the outside surface the processing tank (7). Otherwise, in the same manner 
as in the case of the above-described other end section, there may be provided a 
guide plate (not shown) in sliding contact with a rack (not shown) attached to the 
outside surface (not shown) of the processing tank (7). 

[0024] 

On the other hand, as shown in FIG. 2 and FIG. 4, the aforementioned squeegee 
sweeping section (4b), which is located on the bottom face of the longitudinal 
portion (horizontal portion) of the main body (4a), is rockingly supported by 
respective support rods (27) installed in a horizontal direction on the inner faces 
of both end sections of the aforementioned main body (4a), and, at the same 
time, the sweeping section (46) is urged with a spring (28) (see FIG. 2) attached 
to the bottom of the main body (4a). 

[0025] " 

Next, explanations are provided regarding the processing tank (7) containing the 
liquid resin (3). In FIG. 1 , guiding raits (17), which are in contact with the end 
face of the squeegee sweeping section (4b), are installed on both sides on the 
inner surface of the processing tank (7). The top faces (17a) of the rails (17) are 
adjusted to be at the same level as the liquid resin surface (3a). 

[0026] 

In addition, in FIG.1, as described above, racks (26) are attached to the outside 
surface of the processing tank (7), and first stoppers (19) and second stoppers 

(1 8) are arranged at the respective end sections of the racks (26). The first and 
second stoppers (19, 18) are provided, respectively, on opposite outside 
surfaces of the processing tank (7), with the first stoppers (19) and second 
stoppers (18) being arranged in respective identical positions. The first stoppers 

(19) are provided in a position (at a level), in which they can make contact with 
the inclined faces (20) of the end sections of the aforementioned squeegee main 
body (4a), and the second stoppers (18) are provided in a position (at a level), in 
which they can make contact with inclined faces (22) of the reversing plates (21) 
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attached to the inner faces of the end sections of the squeegee main body (4a). 
(Therefore, the level of the first stoppers (19) and second stoppers (18) on the 
sides of the processing tank (7) are different.) Furthermore, as shown in FIG. 2, 
the locations of the first and second stoppers (19, 18), in which they come in 
contact with the aforementioned inclined faces (20, 21), are higher than the liquid 
resin surface (3a). 

[0027] 

Next, explanations are provided regarding the state, in which the squeegee (4) is 
set in motion relative to the processing tank (7). In the squeegee (4) shown in 
FIG. 1 , the inclined faces (20) of its main body (4a) are in a state of sliding 
contact with the top face of the first stopper (1 9). In this state, the pinion (25) is 
rotated, driven by the motor (24) shown in FIG. 3 and FIG. 4. The squeegee 4 
travels in the direction of arrow (a) in FIG. 2 towards the second stopper (18) by 
engaging with the rack (26). At such time, the motion is directed from position D 
towards position C shown in FIG. 2. With the inclined faces (20) of the main 
body (4a) being in a state of sliding contact with the top face of the first stopper 
(19), the tip of the sweeping section (4b) t urged by the spring (28), enters the 
liquid resin (3). Next, as a result of the travel of the main body (4a), the tip of the 
sweeping section (4b), along with being placed on the top face (17a) of the rails 

(17) , is subjected to pressure by the spring (28), which forces it to be at the same 
level as the top face (17a) of the rails (17), in other words, the same level as the 
liquid resin surface (3a). Accordingly, the tip of the sweeping section (4b) is 
caused to perform a sweeping motion in the zone B towards position C. 

[0028] 

Subsequently, when the sweeping section {4b) reaches the final point of zone B, 
the liquid resin surface (3a) has been leveled and the resin layer of the desired 
shape is subjected to solidification. When the resin is completely solidified, the 
drive unit (8) stops the base plate (1) at a position lower than the top face (17a) 
of the rails (17) by a single layer of the three-dimensional modeled object (2). 
Then, a predetermined amount of liquid resin is supplied to the processing tank 
(7) by a pump (not shown). 

[0029] 

Subsequently, the U-shaped main body (4a) changes its direction as the inclined 
faces (22) of the reversing plates (21) move in contact with the second stoppers 

(1 8) when they are directed towards position C. In other words, as shown in FIG. 
5, while the squeegee (4) is in motion in the direction of the arrow, the inclined 
faces (22) of the reversing plates (21) come in contact with the second stoppers 
(1 8). Furthermore, while the squeegee (4) is in motion, the direction in which the 
squeegee main body (4a) is inclined is changed with the inclined faces (22) of 
the reversing plates (21) coming in sliding contact with the top face of the second 
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stoppers (18). In position C, as 9hown in FIG. 2, the sweeping section (4b) is 
urged by the spring (28). However, becaus of the above-mentioned change in 
the inclination of the squeegee main body (4a), the tip of the sweeping section 
(4b) is withdrawn from the free surface. 

[0030] 

Next, as a result of reverse rotation of the motor (24), the squeegee (4) moves in , 
the opposite direction, in other words, in the direction of arrow (n) shown in FIG. 
2, the state of the main body (4a) and the reversing plates (21) at such time 
being as shown in FIG. 6. Then, because the inclined faces (20) of the 
squeegee main body (4a) move in contact with the first stoppers (19) when the 
squeegee (4) passes through zone B and reaches zone A, as shown in FIG. 6, 
the direction in which the main body (4a) is inclined Is changed. While the 
inclined faces (20) come in sliding contact with the top face of the first stoppers 
(19), the tip of the sweeping section (4b) enters the liquid resin. 

[0031] 

In this state, the squeegee (4) moves in the direction of arrow (A) of FIG. 2, and, 
when the squeegee sweeping section (4b) moves through zone A, relatively 
large tides (3b) are formed on the liquid resin surface (3a) by the squeegee 
sweeping section (4b). After that, when the squeegee (4) moves through zone B, 
the position of the squeegee sweeping section (4b) is determined by the top face 
(17a) of the rails (17), the tides (3b) formed in zone A are leveled, and the gap 
between the top face of the three-dimensional modeled object (2) on the base 
plate (1) and the liquid resin surface (3a) is made uniform, in other words, the 
thickness of the liquid resin (3) forming a layer on top of the three-dimensional 
modeled object (2) is made uniform. When the squeegee (4) arrives in point C, 
the orientation of the squeegee (4) is changed by the first stoppers (19) and it 
comes to a halt. 

[0032] 

The sweeping action of the squeegee (4) in the present embodiment makes it 
possible to carry out the leveling of the liquid resin surface (3a) and the laminar 
buildup of liquid resin (3) on the top of the three-dimensional modeled object (2), 
as well as to keep the raising and lowering of the base plate (1) to a minimum, 
along with shortening of the time required for the sculpting of the three- 
dimensional modeled object (2). Thus, it becomes possible to suppress 
fluctuations in the liquid resin surface level (3a) and to form highly accurate 
three-dimensional modeled objects (2). 

[0033] 

[Practical Embodiment 2] 
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Embodiment 2 of the present invention is explained next by referring to FIG. 7. 
FIG. 7 is a side view showing the principal portion of the optical modeling 
apparatus of the present embodiment. The present embodiment is constructed 
by providing an adjustment mechanism for the degree of parallelization and 
vertical position on the rails (17), which determines the position of the tip of the of 
the squeegee sweeping section (4b) in a compulsory manner. In other words, it 
is constructed by securing supports (30) to certain positions on the inner surface 
of the processing tank (7) that correspond to locations underneath both ends of 
the rail (17) in the longitudinal direction thereof, and arranging the rail (17) on the 
supports (30) using screws (31), so that the above-mentioned adjustment of the 
rails (1 7) is carried out by the rotation of the screws (31). Otherwise, the 
construction is the same as in Embodiment 1, and explanations concerning it are 
omitted. 

[0034] 

Because the present embodiment is adapted to permit adjustment of the level 
and degree of parallelization of the rails (17) in a straightforward manner, even if 
changes occur in the liquid resin surface level or the end face of the squeegee 
for any reason, sculpting can be carried out under the best possible conditions by 
quickly adjusting the position of the rails. 

[0035] 

[Practical Embodiment 3] 

Practical Embodiment 3 of the present invention is explained next by referring to 
FIG. 8. FIG. 8 is a perspective view showing the principal portion of the optical 
modeling apparatus of the present embodiment. Instead of the long rail (17) 
provided in Embodiment 1 , the present embodiment is constructed by arranging 
several blocks (32) so as to form the aforementioned long rail by linking a 
plurality of short rails. The blocks (32) are held by magnetic force on a support 
(33) possessing magnetic properties and secured to the inner surface of the 
processing tank (7), and can be attached and detached therefrom. Otherwise, 
the construction is the same as in Embodiment [sic; no embodiment number - 
trans], and explanations concerning it are omitted. 

[0036] 

Because in the present embodiment the zone where the tip of the squeegee (4) 
enters the liquid resin (3) (zone A in FIG. 2) and the zone where the liquid resin 
surface (3a) is leveled (zone B in FIG. 2) can be freely determined by the 
attachment and detachment of the respective blocks (32), the amount and level 
of the resin used for lamination can be adjusted, and more efficient fabrication of 
optically modeled objects without lamination defects is made possible. 
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[0037] 

In order to accomplish the above-described objects, the present invention can be 
also constructed as shown hereinbelow. In the zone where the aforementioned 
squeegee end face and the free surface coincide, the rails, which guide the 
squeegee end face and are installed in parallel to the free surface of the liquid 
resin, can be constructed out of several blocks that can be attached and 
detached. Based on the above-described construction, the zone where the 
squeegee end face enters the resin and the zone where it coincides with the free 
surface can be adjusted arbitrarily. 

[0038] 

In addition, the apparatus may be constructed by providing the aforementioned 
several blocks so that they can be detached and attached using magnetic force 
to a support secured to the processing tank (7). Based on the above-described 
construction, the attachment and detachment of the blocks forming the rails can 
be carried out quickly. 

[0039] 

[Effects of the Invention] 

As explained above, the optical modeling apparatus of the present invention 
permits the laminar buildup of the liquid resin and the leveling of the liquid resin 
surface to be carried out at the same time because, when the liquid resin surface 
is swept by the squeegee, it passes through a zone where the tip of the 
squeegee enters the liquid resin, and then reaches a zone where it moves across 
the liquid resin surface. Thus, laminar buildup of liquid resin based on the raising 
and lowering of the base plate is curtailed, resulting in a shortening of the 
modeling time. In addition, because the circulation of the liquid resin becomes 
well-regulated by keeping the raising and lowering of the base plate to a 
minimum, the level of the liquid resin surface is stabilized, and, as a result, highly 
accurate three-dimensional modeled objects can be obtained. 

[Brief Explanation of the Drawings] 

[FIG. 1] 

A three-dimensional view showing a processing tank portion provided in Practical 
Embodiment 1 of the present invention. 

[FIG. 2] 
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A aide view showing a cross-section of the processing tank for the purpose of 
explaining the motion of the squeegee in the processing tank provided in 
Practical Embodiment 1 of the present invention. 

[FIG. 3] 

A three-dimensional view of the principal portion of the mechanism whereby the 
squeegee is driven relative to the processing tank provided in Embodiment 1 of 
the present invention. 

[FIG. 4] 

A front view of the principal portion of the mechanism whereby the squeegee is 
driven relative to the processing tank provided in Embodiment 1 of the present 
invention. 

[FIG. 5] 

An explanatory diagram showing the operation of the squeegee in the 
embodiments of the present invention. 

(FIG. 6] 

An explanatory diagram showing the operation of the squeegee in the 
embodiments of the present invention. 

[FIG. 7] 

A side view showing the principal portion of the optical modeling apparatus of 
Practical Embodiment 2 of the present invention. 

[FIG. 8] 

A side view showing the principal portion of the optical modeling apparatus of 
Practical Embodiment 3 of the present invention. 

[FIG. 9] 

A schematic block diagram showing a prior-art optical modeling apparatus. 
[FIG. 10] 

A side view showing the principal portion of a prior-art optical modeling apparatus. 
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